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Description 

|0001] The present invention relates to a method of 
automatically milking animals, such as cows, in which 
the animals are milked by one or more milking robots 
and in which milk obtained from an udder quarter is dis- 
charged to a collector element, such as a milk claw or 
a milk jar, in which method an illness in an udder quarter, 
particularly mastitis, can automatically be delected, 
while further il is established when the milk flow is de- 
creased in such an extent that the milking process can 
be slopped. 

{0002] Such constructions are known, e.g. from EP- 
A-0 534 565. They might have the disadvantage that 
they not always prevent illnesses such as mastitis sat- 
isfactorily. It is the object of the present invention to pre- 
vent illnesses as much as possible. To lhat end, if an 
illness has been detected and the milk flow has fallen 
below a defined threshold value (D1), this udder quarter 
is automatically stripped, while otherwise the milking 
process is stopped. If so desired, this threshold value 
(D1) may be different for various animals. 
[0003] When the milk (low has fallen to below a pre- 
determined threshold value, it is ensured that the milking 
operation is ceased; the udder quarter is assumed to 
have been stripped more or less. More specifically, to 
prevent mastitis, it is important for the milking operation 
to be stopped when the milk flow has become loo small. 
If Ihen the milking operation would be continued, the 
teats might get irritated to such an extent that the risk of 
maslitis might increase. However, once mastitis has 
been detected in an udder quarter, it may be of impor- 
tance to nevertheless continue milking. Therefore, it 
should be recommended to adapl the method of auto- 
matically milking animals, as described in the foregoing, 
lo this situation. Therefore, once mastitis has been de- 
tected in an udder quarter and after the milk flow origi- 
nating therefrom, possibly combined with that from one 
or more other udder quarters, has fallen to below said 
threshold value <D1), this udder quarter or these udder 
quarters is/are automatically stripped further, by contin- 
uing the milking process, while otherwise the milking 
process is stopped. 

[0004] In a first possible method, when mastitis has 
been delected in an udder quarter and after the milk flow 
coming therefrom has fallen to below said threshold val- 
ue (D1), this udder quarter is stripped further during a 
defined time interval. In a second possible method, 
when mastitis has been detected in an udder quarter 
and after the milk flow originating therefrom has fallen 
to below said threshold value (Dt), this udder quarter is 
stripped further until an additional, predetermined quan- 
tity of milk has been taken from this udder quarter. In yet 
another feasible method, when mastitis has been de- 
tected in an udder quarter and after the milk flow origi- 
nating therefrom has fallen to below said threshold value 
(D1). Ihis udder quarter is stripped further until the milk 
flow from this udder quarter has fallen to below a second 



threshold value (D2), which second threshold value (D2) 
is lower than the first-mentioned threshold value (D1). 
In the said last method, the second threshold value (D2) 
may depend on the extent to which mastitis has been 
5 detected. In bolh aforementioned cases, a second cri- 
terion is handled for the continuation of the milking op- 
eration until all or substantially all the milk has been tak- 
en from an udder quarter affected by maslitis. Stripping 
of this udder quarter is not discontinued until after this 
'0 second criterion has been satisfied. To that end, it is suf- 
ficient to neutralize the underpressure in the relevant 
teat cup, it not being absolutely necessary for the teat 
cup to be disconnected or removed at the same time. 
The question as to which melhod is to be used, will be 
15 determined to a significant extent by the fact whether 
the leat cups are individually disconnectable or can only 
be disconnected and removed collectively. In addition, 
it should be noled that handling a first threshold value 
and a second criterion, such as the said predetermined 
20 time interval or the said second threshold value, can be 
effected for each udder quarter separately as well as in 
pairs for e.g. the two front udder quarters and the two 
rear udder quarters. The two front, and also the two rear 
udder quarters are comparable lo each other lo a sig- 
25 nificant extent as regards Iheir milk yield. It is possible 
that mastilis is detected in the joint milk flow from the 
two front and/or the two rear udder quarters. This situ- 
ation will result in that, after the milk flow originaling from 
the two front or rear udder quarters has fallen lo below 
30 a first threshold value, the two udder quarters are 
stripped further, although mastitis may have occurred in 
only one of the Iwo udder quarters. 
[0005] According to the invention, a mastitis sensor 
may be incorporated in each of the milk lines, with the 
aid of which a signal M is derived in a computer, indicat- 
ing that maslitis has occurred in a given udder quarter, 
whilst furthermore, with the aid of this signal M, a thresh- 
old value for the milk flow in the milk line connected to 
the udder quarter affected by mastitis is derived in the 
computer in accordance wilh the Boolean expression O 
= D1.M + D2.M. More in particular, a milk flow sensor 
will be incorporated in each of the milk lines, each milk 
flow sensor supplying to the computer a signal S, indi- 
cating the size of the milk flow, whilst furthermore the 
relevant milk line under a teat cup is closed as soon as 
the computer has determined that the milk flow S has 
fallen lo below the threshold value D. The ihree afore- 
mentioned methods may, of course, also be combined. 
This combined method is then characterized in that, af- 
ter mastitis has been delected in an udder quarter and 
after the milk flow originating therefrom has fallen lo be- 
low the said threshold value (D1), this udder quarter, de- 
pending on the progression of the milk yield versus time, 
is either stripped further during a predetermined lime in- 
terval, or is stripped further until the milk flow from this 
udder quarter has fallen to below a second threshold 
value {D2), which second threshold value (D2) is lower 
than the first-mentioned threshold value (D1), or is 
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stripped further until an additional, predetermined quan- 
tity of milk has been taken from this udder quarter. 
[0006] A mastitis detection which has proved to be re- 
liable in actual practice, is obtained when milk conduc- 
tivity sensors are used as mastitis sensors, whilst the 
milk conductivity determined in a milk line is compared 
to the milk conductivity, updated in a computer on the 
basis of a progressive weighted or non-weighted aver- 
age of previous milking turns, of a relevant animal, whilst 
on the basis of this comparison it is ascertained whether 
the relevant udder quarter, after the milk flow originating 
therefrom has fallen to below said first threshold value 
(D1), is either stripped further or not. The decision as to 
whether mastitis is assumed to be present or not, is con- 
sequently animal-dependent; the milk conductivity 
measured last is compared to the historical data which 
were previously recorded in the form of a progressive, 
weighted or non-weighted average. On the basis of the 
said comparison, the computer can produce an atten- 
tion signal, which can be displayed on a display screen 
and/or be printed, this attention signal indicating to what 
extent the last-measured milk conductivity exceeds that 
ascertained in the computer. On the basis of this atten- 
tion signal, by means ol a command manually entered 
into the computer or by means of a command already 
previously recorded in the computer, a relevant udder 
quarter can be stripped further or be stripped further at 
least during the subsequent milking turn as soon as it 
has been found that the milk flow in the relevant milk 
line has fallen to below the first-mentioned threshold val- 
ue (D1). In practice, this will mean that on the basis of 
the attention signal the farmer can take the decision to 
further strip the relevant udder quarter in e.g. the sub- 
sequent milking turn, although it remains possible that 
such a command has already been stored in the com- 
puter, so that a1 the instant proper the relevant udder 
quarter can be stripped still further. 
[0007] Instead ol milk conductivity sensors , it is alter- 
natively possible to incorporate filters in the milk lines, 
the mastilis detection then being based on resistance 
measurements. The filter has a higher resistance to the 
milk flow passing therethrough when this flow has been 
infected by mastitis and consequently is somewhat 
cloudy. 

(0008] When mastitis has been diagnosed for an an- 
imal, it may be important to prevent the animal, after 
having been milked, from mingling with the other ani- 
mals. Therefore, according to the invention, it is possible 
that, after mastitis has been diagnosed in an udder quar- 
ter, the relevant animal is transferred to an isolation area 
contiguous to the area arranged for automatic milking. 
This isolation area may also be used as an area in which 
the animals can be isolated for other reasons. The iso- 
lation area may be used to separate animals to be in- 
seminated or animals whose hoofs must be clipped. 
[0009] According to the invention, the number of ani- 
mals transferred from the milking area to the isolation 
area will be updated in the computer. The number of an- 



imals present in the isolation area can be updated both 
in the computer and in counting means provided for the 
purpose at or near the entrance and/or exit of the isola- 
tion area. When the animals enter the isolation area 

5 from the milking area, this can be recorded directly into 
the computer, when, however, the animals are guided 
by the farmer via a further door from the isolation area 
or predetermined animals are led thereinto, then the 
farmer can further update the number of animals 

fo present in the isolation area with the aid of the counting 
means. When the number of animals present in the iso- 
lation area exceeds a predetermined value, then the 
farmer can be warned. 

[001 0] Mastitis can not only be treated by further strip- 
is ping of an udder quarter affected by mastitis and/or by 
more frequent milking of an animal, but also by rubbing 
an anti-mastitis ointment on at least the teat of the rel- 
evant udder quarter. The invention, therefore, also re- 
lates to an method of automatically milking animals, 
20 such as cows, characterized in that, when mastitis has 
been delected in an udder quarter, an anti-mastitis oint- 
ment is automatically rubbed, after milking, on at least 
the teat of the relevant udder quarter. 
[0011] The invention does not only relate to a method, 
25 but also to an implement for automatically milking ani- 
mals, in which the afore-described method can be ap- 
plied. The implement includes one or more milking ro- 
bots and a computer by means of which the animals are 
milked, teat cups and a collector element to which milk 
30 obtained from each udder quarter is supplied through 
separate milk lines, in one or more of which lines a mas- 
titis sensor and a milk flow sensor are incorporated, as 
well as means tor neutralizing the underpressure in the 
teat cups and/or means for disconnecting the teat cups. 
35 The implement is then characterized in that in response 
to signals coming from the milk flow sensor and signals 
from the mastitis sensor and making use of an udder 
quarter dependent threshold value (D1) for the milk flow 
stored in the computer and a further mastilis dependent 
<0 threshold value <D2) stored in the computer, the milking 
process is continued after the milk flow has fallen to be- 
low said quarter dependent threshold value (D1) until a 
control signal is generated by the computer and applied 
to said means to stop the milking process by neutralizing 
45 the underpressure in a relevant teal cup and/or for dis- 
connecting same, when the milk flow in a relevant milk 
line has fallen to below said mastitis dependent thresh- 
old value (D2) stored in the computer or when a prede- 
termined time interval has elapsed after the milk flow 
50 has fallen to below said quarter dependent threshold 
value (D1). 

[0012] More specifically, when the milk flow sensors 
used are of the type in which the through-flow of a given 
quantity of milk is indicated by means of electrodes, it 
55 is, in accordance with the invention, important for the 
milk flow sensors to be provided in the milk lines near 
the connection of the milk lines to the collector element. 
The milk lines themselves then act as a kind of buffer. 
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via which the milk oblained from Ihe udder quarters is 
supplied in a pulsed mode. When at consecutive pulsed 
strokes less milk is fed through the line to a milk flow 
sensor, it takes a longer period of time before the volume 
between (he two eleclrodes is filled with milk and the 
period of time between the signals supplied by the elec- 
trodes will increase. This period of time, which becomes 
longer towards the end of the milking operation, is a 
measure of the milk flow. The predetermined threshold 
values then are in a direct relationship with the length 
of the time interval between consecutive signals pro- 
duced by the electrodes. 

[0013] Furthermore, according to the invention, a 
shut-off element for the milk lines connected to the teat 
cups may be provided under each of the teal cups, each 
of the shut-off elements closing the milk line after said 
control signal has been supplied. Furthermore, accord- 
ing to the invention, there may be present a pulsatorfor 
producing in each of the teat cups a pulsating under- 
pressure, which in the relevant teal cup is neutralized 
after the said control signal has been applied, whilst am- 
bient pressure is admitted thereinto. 
[0014] For a better understanding of the invention and 
to show how the same may be carried into effect, refer- 
ence will now be made, by way of example, to the ac- 
companying drawings, in which: 

Figure 1 illustrates a shed organization, in which the 
implement for automatically milking animals in ac- 
cordance with the invention is accommodated; 
Figure 2 illustrates schematically a portion of Ihe im- 
plement for automatically milking anrmafsrand 
Figures 3A to 3E illustrate schematically the posi- 
tion of the various doors to and from the milking area 
and the isolation area in a specific embodiment. 

J0015] Figure 1 shows a loose housing 1, in which a 
feeding area 2 is present in the longitudinal direction 
thereof. At both sides of the feeding area 2, cubicles 3 
are located along substantially the overall length of the 
loose housing 1 along the sides of the outer wall and. at 
that side where the feeding area 2 is located there are 
feeding stations 4. Via doors 5 and 6 in the housing 1, 
fodder in the form of hay can be transferred by means 
of a tractor driving in the feeding area 2 to feed channels 
and/or concentrate to feeding troughs on the feeding 
stations 4. The cubicles 3 and the feeding stations 4 are 
arranged such that there is left sufficient room for the 
animals to walk between the cubicles and the feeding 
stations, so that they can move to a sufficient extent and 
basically can walk around the shed. Near the short side 
of the shed there is an area 7, in which a machine for 
automatically milking animals is positioned, which milk- 
ing machine includes a milking robot 8 for automatically 
connecting the teat cups to the teats of an animal to be 
milked and disconnecting same therefrom. Between the 
milking area 7 and the short side of the housing 1 there 
is a computer area 9, in which a computer 10 is located 



together with all the equipment that is pari of the milking 
machine but is not disposed in the milking area 7 proper. 
The milking area 7 has an entrance door 1 1 and two exit 
doors 12 and 13. The animals can enter the milking area 
5 from the exercise area via the door 1 1 , whilst the animals 
can enter the exercise area again from the milking area 
via the door 12. As soon as an animal has entered the 
milking area from the exercise area or, via the exercise 
area, from the pasture, the animal's identity will be es- 
'0 tablished in the customary manner. By means of the cow 
recognition system used therefor, access is obtained to 
a data file present in the computer of the system for this 
animal. In this file has been recorded inter alia how much 
time has elapsed since her previous milking turn. From 
»5 the subsequently established time differences between 
the moment when an animal enters the milking box, or 
at least reports at the milking box (in case the animal is 
identified prior to entering same), and the previous milk- 
ing turn, there can be determined an average value of 
20 these time differences. Preferably, this is done on the 
basis of a progressive average, e.g. each time over the 
last seven days. Furthermore the spreading in this av- 
erage is determined. The said average value and the 
spreading therein are recorded in the memory file for the 
25 relevant animal and serve as a basis for a possible warn- 
ing or placing on an attention list, when an animal does 
not report in lime at the milking box. When since the pre- 
vious milking turn there has elapsed a period of time cor- 
responding to the said average value plus a certain ad- 
30 ditional time determined by the said spreading without 
the animal having reported, then ihe animal must be col- 
lected in order to be milked; ' """" 
[0016] Next to the milking area 7 there is an isolation 
area 14, which can be reached from the milking area via 
36 the door 13. in addition, the isolation area 14 is acces- 
sible via doors 15 and 16. In the area 14, animals can 
be separated from the animals present in the exercise 
area of the shed 1 . This may be necessary because the 
animals have such an udder shape that the teat cups 
40 cannot be connected automatically, because they are to 
be inseminated or because their hoofs are to be clipped, 
in which event the farmer can lead the animals e.g. via 
the door 15 into Ihe isolation area 14, but also because 
mastitis has been detected in the animals present in the 
« milking area 7. which animals are then led from there 
via the door 13 into the isolation area 14 instead of into 
the exercise area of the housing 1. The farmer can fetch 
animals from the isolation area 14 via the door 16. Using 
the computer 10, which is further used for controlling the 
50 automatic milking procedure and the automatic con- 
necting of the teat cups to the teats and disconnecting 
same therefrom, and also for performing all possible ac- 
tions that are also of importance to the milking operation, 
the number of animals which are led from the milking 
55 area 7 to the isolation area 14 can be updated. When, 
however, the farmer himself leads animals into the iso- 
lation area via the door 15, or removes animals there- 
from e.g. via the door 16, fhen the number of animals in 
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the isolation area, as recorded in the computer 10. will 
not correspond to the actual number. To prevent this er- 
ror, there are present counting means 17 which are con- 
nected to the computer 10. These counting means are 
prelerably disposed near the doors 15 and 16 and can 
be operated manually by the farmer. When the farmer 
leads an animal via one of the doors 15, 16 into the iso- 
lation area, then, by operating the counting means 17, 
he can bring the number of animals indicated thereby in 
correspondence with the actual number. Likewise, when 
he fetches an animal from the isolation area 14 via one 
of the doors 15, 16, the farmer can adjust, by operating 
the counting means, the number of animals present in 
the isolation area, so that, since the counting means 17 
are connected to the computer 10, the correct number 
of animals present in the isolation area is updated at all 
times in the computer 10 and, if so desired, can be dis- 
played on a display screen provided on the counting 
means. When in the absence of the farmer too many 
animals are passed from the milking area 7 to the iso- 
lation area 14, an alarm can be triggered to warn the 
farmer that the number of animals in (he isolation area 
is too high. 

[0017] As has already been stated before, there may 
be present an isolation area for animals which have 
such an udder shape that the teal cups cannot be con- 
nected automatically. After these animals have been 
identified, they can be passed on to the isolation area, 
without the milking robot trying to connect the teat cups. 
Also animals, whose connection of the teat cups has 
failed even after repeated efforts, can be quided via the 
milking box to the isolation area, certainly during the so- 
called curfew times, e.g. during the night. The animals 
guided to the isolation area tor the above reasons 
should be milked yet at a later instant. Then they are 
guided from the isolation area to the milking box again, 
where the leal cups usually will have to be connected 
manually. This manner of acting is represented in Fig- 
ures 3A to 3E. In these drawings, the milking area is 
indicated again by reference numeral 7 and the isolation 
area by reference numeral 14. The entering and leaving 
of these areas is effected by means of, preferably com- 
puter-controlled, doors 28, 29, 30 and 31 . In the position 
of the doors as shown in Figure 3A. an animal can enter 
the milking box 7 from the exercise area in the shed; the 
doors 28 and 29 are subsequently closed (see Figure 
3B). When thereafter the connection of the teat cups 
fails or this is not even tried due to the deviating udder 
shape, then the door 30 is opened and the animal is 
guided to the isolation area 14 (see Figure 3C). Then 
the door 30 is closed. When in this manner a certain 
number of non-automatically to be milked animals have 
been collected in the isolation area, then these will be 
admitted from the isolation area 14 to the milking box in 
the presence of the farmer and at a moment to be de- 
cided by him. After the door 29 has opened (see Figure 
3D), an animal can enter the milking box from the isola- 
tion area, after which the door 29 is closed again, the 



animal is subsequently milked and dismissed from the 
milking box by opening of the doors 30 and 31 (see Fig- 
ure 3E) and guided to the exercise area of the shed. 
Then the doors 30 and 31 close, while the door 29 is 

5 opened again in order to admit the next animal from the 
isolation area to the milking box. 
{0018) The implement for automatically milking ani- 
mals, such as it is partially and schematically shown in 
Figure 2, includes teat cups 18 which are automatically 

10 connected to the teats of an animal to be milked with the 
aid of the milking robot 8. Each of the milk lines 19 con- 
nected to the teat cups 18 ends individually into a milk 
jar 20, from which, each time when a predetermined 
quantity of milk is contained therein, this milk is pumped 

« by means of a pump 22 via a shut-off device 21 into a 
line 23 leading to a (non-shown) milk tank. Under the 
teat cups 18, each of the milk lines 19 includes a shut- 
off device 24 , while furthermore a mastitis sensor 25 and 
a milk flow sensor 26 are incorporated in each of the 

20 milk lines 19. The milk flow sensors 26 are accommo- 
dated in the milk lines 19 near the region where these 
milk lines end in the milk jar 20. Figure 2 once again 
shows the computer 10. Signals S from the individual 
milk flow sensors 26 are applied to this computer 10, 

25 each of these signals S being indicative of the milk flow 
in a relevant milk line 19. In addition, signals M supplied 
by each of the mastitis sensors 25 are applied to the 
computer 10. In the present embodiment, the mastitis 
sensors are constituted by milk conductivity sensors. 

30 The signals supplied by these sensors, which signals 
are a measure of the conductivity of the milk, are com- 
pared in the computer 10 to the progressive, weighted 
or non-weighted average of the milk conductivity record- 
ed during previous milking turns, whereafter, when the 

35 last-measured milk conductivity exceeds the progres- 
sive, weighted or non-weighted average to an excessive 
extent, an attention signal is displayed on the display 
screen of the computer 10, on the basis of which signal 
the farmer can decide whether it is a matter of mastitis 

40 and whether measures to counteract it must be taken 
or not. These data, and also possibly other data relevant 
to the milking of the animal or to her health, can not only 
be displayed on the display screen of the computer, but 
also be shown on attention lists to be printed out or even 

-»5 on a display screen to be arranged e.g. in the shed or 
elsewhere in the farm, so that the farmer can see the 
relevant data from a distance and at a single glance, 
without him having to strain his eyes on a computer dis- 
play screen. By keying-in an affirmation in the computer 

50 10 there is produced a signal M, which indicates that it 
is indeed a matter of mastitis. This signal can, of course, 
also be produced automatically when the last-measured 
milk conductivity has exceeded the progressive, weight- 
ed or non-weighted average recorded in the computer 

55 to a given extent. In the computer 10, threshold values 
D1 and D2 may have been recorded in a programme for 
the milk flow in the lines 19, or these threshold values 
may be entered via a keyboard. In the computer 10, a 
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threshold value D is derived from the signal M and the 
threshold values D1 and D2. tor which it hotds that, as 
soon as the signal S trom a milk flow sensor 26 has fallen 
to below the threshold value D. the computer 10 produc- 
es a control signal. This control signal can be applied to 5 
a shut-off device 24 tor closing the relevant milk line and 
for thereafter neutralizing the underpressure in the rel- 
evant teat cup and (or optionally disconnecting the teat 
cup immediately thereafter. For the benefit of the milking 
operation there is present a pulsator 27, which is con- »o 
trolled by the computer 10 and which produces a pul- 
sating underpressure in each of the teat cups. After the 
said control signal has been applied, the pulsating pres- 
sure in the relevant teat cup is to be neutralized, which 
is effected by admitting ambient pressure thereinto. The *5 
threshold value D, such as it is established in the com- 
puter 10, satisfies the Boolean expression D = D1.M + 
D2.M. In other words, in the computer 10 there is deter- 
mined a mastitis-dependent threshold value for the milk 
flow in a milk line 1 9, whilst, as soon as the milk flow has 20 
fallen to such a level that it has arrived below the pre- 
determined threshold value D, milking of the relevant 
udder quarter is to be slopped. Since the second thresh- 
old value, i.e. the threshold value which holds for the 
case when mastitis has been found in an udder quarter. 25 
is lower than the first threshold value, a relevant udder 
quarter is milked for a longer period of time than would 
be the case when no mastitis was detected in an udder 
quarter. 

(0019] Instead of the second threshold value D2 it is 30 
also possible to utilize a predetermined time interval, 
which starts after the milk flow in the relevant fine has 
fallen to below the threshold value D1, for slripping the 
udder quarter. 

(0020] The invention is not limited to the embodiment 3S 
described in the foregoing, but includes all kinds of mod- 
ifications, of course, as far as they are within the protec- 
tive scope of the accompanying claims. 



Claims 

1. A method of automatically milking animals, such as 
cows, in which the animals are milked by one or 
more milking robots and in which milk obtained from « 
an udder quarter is discharged to a collector ele- 
ment, such as a milk claw or a milk jar, in which 
method an illness in an udder quarter, particularly 
mastitis, can automatically be detected, while fur- 
ther it is established when the milk flow is decreased so 
in such an extent that the milking process can be 
stopped, characterized in that, if an illness has 
been detected and the milk flow has fallen to below 
a defined threshold value (D1), this udder quarter 
is automatically stripped further, by continuing the 65 
milking process, while otherwise the milking proc- 
ess is stopped. 



2. A method as claimed in claim 1, characterized in 
that said threshold value (D1) might be different for 
various animals. 

3. A method as claimed in claim 1 or 2, characterized 
in that, when mastitis has been delected in an ud- 
der quarter and after the milk flow coming (herefrom 
has fallen to below said threshold value {D1). this 
udder quarter is stripped during a defined time in- 
terval. 

4. A method as claimed in claim 1 or 2. characterized 
in that, when mastitis has been detected in an ud- 
der quarter and after the milk flow coming therefrom 
has fallen to below said threshold value (01), this 
udder quarter is stripped further until an additional, 
predetermined quantity of milk has been taken from 
that udder quarter. 

5. A method as claimed in claim 1 or 2, characterized 
in that, when mastitis has been detected in an ud- 
der quarter and after the milk flow coming therefrom 
has fallen to below said threshold value (D1), this 
udder quarter is stripped further until the milk flow 
from this udder quarter has fallen to below a second 
threshold value (D2). which second threshold value 
<D2) is lower than said first threshold value <D1). 

6. A method as claimed in claim 5, characterized in 
that the second threshold value (D2) depends on 
the extend to which mastitis has been detected. 

7. A method as claimed in claim 5 or 6, characterized 
in that each of the milk lines includes a maslitis sen- 
sor, with the aid of which a signal M is derived in a 
computer, indicating that maslitis has occurred in a 
given udder quarter, whilst furthermore, with the aid 
of this signal M, a threshold value D for the milk flow 
in the milk line connected to the udder quarter af- 
fected by mastitis is derived in the computer, in ac- 
cordance with the Boolean expression D = D1.W + 
D2.M. 

8. A method as claimed in claim 7, characterized in 
that a milk flow sensor is incorporated in each of 
the milk lines, each of these milk flow sensors sup- 
plying to the computer a signal S indicating the size 
of the milk flow, whilst furthermore the relevant milk 
line under a teat cup is closed as soon as the com- 
puter has determined that the milk flow S has fallen 
to below the threshold value D. 

9. A method as claimed in any one of the preceding 
claims, characterized in that, when mastitis has 
been detected in an udder quarter and after the milk 
flow coming therefrom has fallen to below said 
threshold value (D1). this udder quarter, depending 
on the progression of the milk yield versus lime, is 
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either stripped further during a predetermined lime 
interval, or is stripped further until the milk flow from 
this udder quarter has fallen to below a second 
threshold value (D2), which second threshold value 
<D2) is lower than said first threshold value (D1), or 
is stripped further until an additional, predetermined 
quantity of milk has been taken from this udder 
quarter. 

10. A method as claimed in any one of the preceding 
claims, characterized in that milk conductivity sen- 
sors are used as mastitis sensors, whilst the milk 
conductivity determined in a milk line is compared 
to the milk conductivity, updated in a computer on 
the basis of a progressive weighted or non-weight- 
ed average of previous milking turns of a relevant 
animal, whilst on the basis of this comparison it is 
ascertained whether the relevant udder quarter, af- 
ter the milk flow coming therefrom has fallen to be* 
low said first threshold value (D1). is either stripped 
further or not. 

11. A method as claimed in claim 10, characterized in 
that, on the basis of the said comparison, the com- 
puter generates an attention signal, which can be 
displayed on a display screen and/or be printed, this 
attention signal indicating to what extent the last- 
measured milk conductivity exceeds that ascer- 
tained in the computer. 

12. A method as claimed in claim 10 or 11, character- 
ized in that, by means of a command inputted man- 
ually into the computer or by means ot a command 
already previously recorded in the computer, a rel- 
evant udder quarter is stripped further or is stripped 
further at least during the subsequent milking turn 
as soon as it has been found that the milk flow in 
the relevant milk line has fallen to below sard first 
threshold value (D1). 

13. A method as claimed in claim 10, 11 or 12. charac- 
terized in that, by means of a command manually 
inputted into the computer or by means of a com- 
mand already previously recorded in the computer, 
the relevant animal is admitted a larger number ot 
times per 24 hours to the area arranged for auto- 
matic milking than other animals. 

14. A method as claimed in any one of the preceding 
claims, characterized in that, when mastitis has 
been detected in an udder quarter, the relevant an- 
imal is transferred to an isolation area contiguous 
to the area arranged for automatic milking. 

15. A method as claimed in claim 14, characterized in 
that in the computer the number of animals trans- 
ferred from the milking area to the isolation area is 
updated. 



16. A method as claimed in any one of the preceding 
claims, characterized in that, when mastitis is di- 
agnosed in an udder quarter, an anti-mastitis oint- 
ment is automatically rubbed, after milking, on at 

5 least the teal ot the relevant udder quarter. 

17. A method as claimed in any one of the preceding 
claims, characterized in that in the computer there 
is recorded an average value of the time differences 

io between the moment at which an animal reports at 
or in the milking box and the moment of the previous 
milking turn, while on the basis of this average value 
an alarm or attention signal is delivered when an 
animal has not yet reported for a next milking turn 

J5 and since the last milking turn of the animal there 
has elapsed a period of time which corresponds to 
the said average lime difference, possibly in- 
creased by an additional time value depending on 
the spreading in the said average time difference. 

20 

18. An implement for automatically milking animals, in 
which the method 3S claimed in claim 3, 5 or in any 
one of the preceding claims 6 to 17 when dependent 
on claim 3 or 5 can be applied, including one or 

25 more milking robots (8) and a computer (10) by 
means of which the animals are milked, teat cups 
(18) and a collector element (20) to which milk ob- 
tained from each udder quarter is supplied through 
separate milk lines (19), in one or more of which 

30 lines (19) a mastitis sensor (25) and a milk flow sen- 
sor (26) are incorporated, as well as means for neu- 
tralizing the underpressure in the teat cups and/or 
means for disconnecting the teat cups, character- 
ized in that in response to signals coming from the 

35 milk flow sensor (26) and signals (M) from the mas- 
titis sensor (25) and making use of an udder quarter 
dependent threshold value (D1) for the milk flow 
stored in the computer and a further mastitis de- 
pendent threshold value (D2) stored in the compu- 

40 ter, the milking process is continued after the milk 
flow has fallen to below said quarter dependent 
threshold value (D1) until a control signal is gener- 
ated by the computer and applied to said means to 
stop the milking process by neutralizing the under- 

45 pressure in a relevant teat cup (18) and/or for dis- 
connecting same, when the milk flow in a relevant 
milk line has fallen to below said mastitis dependent 
threshold value (D2) stored in the computer or when 
a predetermined lime interval has elapsed after the 

so milk flow has fallen to below said quarter dependent 
threshold value (01). 

19. An implement as claimed in claim 18, character- 
ized in that the milk flow sensors (26) are disposed 

55 in the milk lines (19) near the connection of the milk 
lines (19) to be collector element (20). 

20. An implement as claimed in claim 18 or 19. char- 
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acterized in that under each of the teat cups (18) 
there is a shut-off element (24) for milk lines (19) 
connected to the teat cups (18), each of the shut- 
off elements (24) closing a milk line (19) in response 
to said control signal. 5 

21. An implement as claimed in any one of claims 18 to 

20, characterized in that there is present a pulsa- 
tor (27) for producing a pulsating underpressure in 
each of the teat cups (18). which pulsating under- 10 
pressure in the relevant teat cup (18) is neutralized, 
after the said control signal has been applied to it. 
which is effected by admitling ambient pressure 
thereinto. 

15 

22. An implement as claimed in any one of claims 18 to 

21 , characterized in that Ihere is present a milking 
robot (8) for automatically connecting the teat cups 
(18) to the teats of an animal to be milked and for 
automatically disconnecting the teat cups as soon ?o 
as the milk flow in a given milk line (19) has fallen 

to below a mastitis-dependent threshold value pre- 
set in the computer (10), or as soon as a predeter- 
mined time interval has elapsed after the milk flow 
has fallen to below a fixed or udder quarter-depend- 25 
ent threshold value. 

23. An implement as claimed in any one of claims 1 8 to 

22, characterized in that it includes an area (7) 
comprising a milking robot (8) and arranged for au- 30 
tomatic milking, as well as an isolation area (14) 
contiguous thereto, to which the animals are trans- 
ferred for specific reasons, e.g. because they have 
such an udder shape that they cannot be milked au- 
tomatically, because mastitis has been detected, 35 
because animals have reported to the milking robot 

too short a period of time after the precious milking 
turn, because the animals are to be inseminated, 
because the hoofs of the animals must be clipped. 



24. An implement as claimed in claim 23. character- 
ized in that animals which are difficult to be milked 
automatically, e.g. those having only three teals, 
those having very unequal teat heights, etc.. are de- <5 
lained in the isolation area (14) for predetermined 
periods of time during which access to the milking 
area (7) is to be denied to them, e.g. during the 
night. 

50 

25. An implement as claimed in claim 24, character- 
ized in that there are present alarm means, with 
the aid of which it can be indicated that milking of 
an animal present in the area (7) arranged therefor 

is found to be impossible, e.g. because the milking 55 
robot (8) does not succeed in connecting the teat 
cups (18) to the teats of the animal, which alarm 
means are put out of operation at least for animals 



which are difficult to be milked automatically during 
the periods of time in which access to the area (7) 
is denied to them. 

26. An implement as claimed in claim 24 or 25. char- 
acterized in that in or near the isolation area (14) 
there are disposed counting means (17), by means 
of which the number of animals present in the iso- 
lation area (14) can be updated manually, more in 
particular when the animals are lead into or from the 
isolation area (14), respectively, via a further en- 
trance and/or exit (15. 16). 

27. An implement as claimed in claim 26. character- 
ized in that the counting means (17) are in connec- 
tion with the computer ( 1 0) for the computerized ad- 
justing of the number of animals displayed by the 
counting means (17), when the animals enter the 
isolation area (14) from the milking area (7). 

28. An implement as claimed in any one of claims 
18-27, characterized in that there is present a 
milking robot (8) for automatically connecting the 
leal cups (18) to the teats of an animal to be milked 
and automatically disconnected same, which milk- 
ing robot (8) includes means for. after milking, au- 
tomatically rubbing, when mastitis has been detect- 
ed in an udder quarter, an anti-mastitis ointment on 
at least the leat of the relevant udder quarter. 

29. An implement as claimed in any one of the claims 
18-28, characterized in that in the shed area 
where the implement is arranged or elsewhere in 
the farm there is presenl a display screen, on which 
the most relevant data as to automatically milking 
the animal and as to her health condition can be 
visibly depicted from a distance. 



40 Patentanspruche 



Verfahren zum automatischen Melken von Tieren, 
wie z. B. Kuhen, bei dem die Tiere von einem oder 
mehreren Melkrobotern gemolken werden, und bei 
dem von einem Euterviertel gewonnene Milch in ein 
Aufnahmeelement, wie z. B. ein Milchsammetstuck 
Oder ein MilchgefaB. abgelettet wird. wobei bei dem 
Verfahren eine Erkrankung in einem Euterviertel, 
insbesondere Mastitis, automatisch feststellbar ist, 
wobei auBerdem festgestellt wird. ob der MilchfluB 
in dem MaBe abgenommen hat. daB der Melkvor- 
gang beendet werden kann, 
dadurch gekennzeichnet, daB bei Festslellen ei- 
ner Erkrankung und Unterschreiten eines festge- 
legten Grenzwertes (D1) durch den MilchfluB die- 
ses Euterviertel automatisch weiter ausgemolken 
wird, indem der Melkvorgang tortgesetzt wird, wah- 
rend der Melkvorgang andernfalls beendet wird. 
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2. Verfahren nach Anspruch 1, 

dadurch gekennzeichnet, daB der Grenzwert 
(01) bei verschiedenen Tleren unterschiedlich sein 
kann. 

3. Verfahren nach Anspruch 1 oder 2, 

dadurch gekennzeichnet, daft bei Feststellen von 
Mastitis in einem Eutervierte! und nach Unterschrei- 
ten des Grenzweries (D1) durch den Milchflufi aus 
diesem Euterviertel dieses Euterviertel wahrend ei- 
nes festgetegten Zeilraumes ausgemolken wird. 

4. Verlahren nach Anspruch 1 Oder 2, 

dadurch gekennzeichnet, daft bei Feststellen von 
Mastitis in einem Euterviertel und nach Unterschrei- 
ten des Grenzweries (D1) durch den Milchflufi aus 
diesem Euterviertel dieses Euterviertel weiter aus- 
gemolken wird, bis eine zusatzliche vorgegebene 
Milchmenge aus diesem Euterviertel ermolken wur- 
de. 

5. Verfahren nach Anspruch 1 Oder 2, 

dadurch gekennzeichnet, daft bei Feststellen von 
Mastitis in einem Euterviertel und nach Unterschrei- 
ten des Grenzweries (D1) durch den Milchflufi aus 
diesem Euterviertel dieses Euterviertel weiter aus- 
gemolken wird, bis der Milchflufi aus diesem Euter- 
viertel einen zweiten Grenzwert (D2) unterschritten 
hat, wobei der zweite Grenzwert (D2) niedriger isl 
als der erste Grenzwert (D1). 

6. Verfahren nach Anspruch 5, 

dadurch gekennzeichnet, daft der zweite Grenz- 
wert (D2) davon abhangt, in welchem Umfang Ma- 
stitis festgestelll wurde. 

7. Verfahren nach Anspruch 5 oder 6, 

dadurch gekennzeichnet, daft jede der Milchler- 
lungen einen Mastitis-Sensor enlhalt, mil dessen 
Hilfe in einem Computer ein Signal M erzeugt wird, 
das anzeigt, daft in einem bestimmten Euterviertel 
Mastitis aufgetreten ist, wobei (erner mil Hilfe die- 
ses Signals M ein Grenzwert D fur den Milchflufi in 
der an das von Mastitis betroffene Euterviertel an- 
geschlossenen Milchleitung in dem Computer er- 
zeugt wird gemafi der booleschen Gleichung D = 
D1.M + D2.M. 

8. Verfahren nach Anspruch 7, 

dadurch gekennzeichnet, daft ein Milchflufisen- 
sor in jeder der Milchleitungen angeordnet ist, wo- 
bei jeder dieser Milchfluftsensoren an den Compu- 
ter ein Signal S liefert, das die Starke des Milchflus- 
ses anzeigt, wobei ferner die jeweilige Milchleitung 
unter einem Zitzenbecher verschlossen wird, so- 
bald der Computer festgestelll hat, daft der Milch- 
flufi S den Grenzwert D unterschritten hat. 



9. Vedahren nach einem der vorhergehenden Anspri)- 
che, 

dadurch gekennzeichnet, daft bei Feststellen von 
Mastitis in einem Eutervierlel und nach Unterschrei- 

5 ten des Grenzweries (D1) durch den Milchfluli aus 
diesem Eulerviertef dieses Euterviertel in Abhan- 
gigkeil vom Verlauf der Milchleistung im Verhaltnis 
zur Zeit entweder wahrend eines vorgegebenen 
Zeitraumes weiter ausgemolken wird oder weiter 

)0 ausgemolken wird, bis der Milchflufi aus diesem 
Euterviertel einen zweiten Grenzwert (D2) unter- 
schritten hat, wobei der zweite Grenzwert (D2) 
niedriger ist als der erste Grenzwert (D1), oder wei- 
ter ausgemolken wird, bis eine zusatzliche vorge- 

f5 gebene Milchmenge aus diesem Euterviertel ermol- 
ken wurde. 

10. Verfahren nach einem der vorhergehenden Ansprii- 
che, 

'■'0 dadurch gekennzeichnet, daft als Mastitis-Sen- 
soren Milchleitfahigkeitssensoren verwendet wer- 
den. wobei die in einer Milchleitung ermittelte 
Milchleitfahigkeit mil der Milchleitfahigkeit vergli- 
chen wird, die in einem Computer auf der Basis ei- 

25 nes dynamischen gewichteten oder nichtgewichte- 
ten Mitlels von fruheren Melkvorgangen eines ent- 
sprechenden Tieres aktualisiert wurde, wobei auf 
der Basis dieses Vergleichs gepruft wird, ob das be- 
treffende Euterviertel, nachdem der daraus stam- 

30 mende Milchflufi den ersten Grenzwert (D1) unter- 
schritten hat, weiter ausgemolken wird oder nicht. 

11. Verfahren nach Anspruch 10, 

dadurch gekennzeichnet, daft auf der Basis die- 
35 ses Vergleichs der Computer ein Warnsignal er- 
zeugt, das auf einem Bildschirm angezeigt und/ 
oder ausgedruckt werden kann, wobei dieses 
Warnsignal anzeigt, in welchem Made die zuletzt 
gemessene Milchleitfahigkeit die in dem Computer 
40 gespeicherte ubersleigt. 

12. Verfahren nach Anspruch 10 oder 11, 

dadurch gekennzeichnet, daft aufgrund eines 
manuell in den Computer eingegebenen Befehles 

45 oder aufgrund eines schon vorher im Computer auf- 
gezeichneten Befehles ein entsprechendes Euter- 
viertel weiter ausgemolken wird oder zumindest 
wahrend des darauffolgenden Melkvorganges wei- 
ter ausgemolken wird. sobald feslgeslellt worden 

50 jst, daft der Milchfluli in der betreffenden Milchlei- 
tung den ersten Grenzwert (D1) unterschritten hat. 

13. Verfahren nach Anspruch 10. 11 oder 12, 
dadurch gekennzeichnet, daft aufgrund eines 

55 manuell in den Computer eingegebenen Befehles 
oder aufgrund eines schon vorher im Computer auf- 
gezeichnelen Befehles das betreffende Tier eine 
groBere Anzahl von Malen pro 24 Stunden zu dem 
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Bereich des automatischen Melkens zugelassen 
wird als andere Tiere. 

14. Veriahren nach einem der vorhergehenden Ansprii- 
che, 

dadurch gekennzeichnet, daB bei Fesistellen von 
Mastitis in einem Eulerviertel das betreffende Tier 
in einen fsolierbereich verlegt wird, der an den Be- 
reich fur das aulomalische Melken angrenzt. 

15. Veriahren nach Anspruch 14. 

dadurch gekennzeichnet, dafi in dem Computer 
die Anzahl der vom Melkbereich in den Isolierbe- 
reich verlegten Tiere aktualisiert wird. 

16. Veriahren nach einem der vorhergehenden Anspru- 
che, 

dadurch gekennzeichnel, daB bei Feststellen von 
Mastitis in einem Euterviertel nach dem Melken zu- 
mindesl die Zitze des belreffenden Euterviertels au- 
tomatisch mil einer Anlimaslitis-Salbe eingerieben 
wird. 



viertelspezifischen Grenzwertes (D1)fur den Miich- 
fluB und einesweiteren im Computer gespeicherten 
mastitisspezifischen Grenzwertes (D2) der 
Melkvorgang fortgesetzt wird, nachdem der Milch- 
fluB den euterviertetspezifischen Grenzwerl (D1) 
unterschritten hat, bis von dem Computer ein Steu- 
ersignal erzeugt und an die Vorrichtungen gegeben 
wird, urn den Melkvorgang durch Neutralisieren des 
Unterdruckes in einem enlsprechenden Zilzenbe- 
cher (18) zu beenden und/oder diesen abzuneh- 
men, wenn der MiichfluB in einer enlsprechenden 
Milchleilung den im Computer gespeicherten ma- 
stitisspezifischen Gren2wer1 (D2) unterschritten 
hat, Oder wenn etn vorgegebener Zeitraum verslri- 
chen ist. seit der MiichfluB den euterviertelspezifi- 
schen Grenzwert (D1) unterschritten hat. 

19. Vorrichtung nach Anspruch 18. 

dadurch gekennzeichnet, dafi die MilchfluGsen- 
soren (26) in den Milchleitungen (19) nahe dem An- 
schluB der Milchleitungen (19) an das Aufnahme- 
element (20) angeordnet sind. 



20 



17. Veriahren nach einem der vorhergehenden Anspru- 20. Vorrichtung nach Anspruch 18 oder 19, 

cne ' 25 dadurch gekennzeichnet, daB unler jedem der 

dadurch gekennzeichnet, daB in dem Computer Zilzenbecher (18) ein Absperrelemenl (24) fur an 

ein Mittelwert der Zeitunterschiede zwischen dem die Zilzenbecher (18) angeschlossene Milchleitun- 

Zeitpunkt. zu dem sich ein Tier bei oder in der Melk- gen (19) angeordnet ist, wobei jedes der Absperr- 

box einfindel, und dem Zeitpunkl des vorherigen elemente (24) eine Milchleilung (19) als Reaktion 

Melkvorganges aufgezeichnet wird, wobei auf der 30 auf das Steuersignal verschliefit. 
Basis dieses Mitlelwertes ein Alarm- oder Warnsi- 

gnal gegeben wird, wenn sich ein Tier noch nichtzu 21. Vorrichtung nach einem der Anspruche 18 bis 20. 

einem weileren Melkvorgang eingefunden hat und dadurch gekennzeichnet, daB ein Pulsator (27) 

seit dem letzten Melkvorgang des Tieres ein Zeit- zum Erzeugen eines pulsierenden Unterdruckes in 

raum vergangenist.derderdurchschnittlichenZett- 35 jedem der Zitzenbecher (18) vorhanden ist, wobei 

differenz entspricht, eventuell verlangert urn einen der pulsierende Unterdruck in dem betretfenden Zit- 

zusalzlichen Zeitwert, der von der Streuung in der zenbecher (18) nach Eingeben des Steuersignals 

durchschnittlichen Zeitdifferenz abhangt. in den Pulsator neutralisiert wird, was durch das 

Einlassen von Umgebungsdruck erfolgt. 

18. Vorrichtung zum automatischen Melken von Tieren, <o 

in der das Veriahren nach Anspruch 3, 5 oder einem 22. Vorrichtung nach einem der Anspruche 18 bis 21, 

der vorhergehenden Anspruche 6 bis 17, soweitauf dadurch gekennzeichnet, daBeinMelkroboter(8) 

Anspruch 3 oder 5 ruckbezogen, durchgefiihrl wer- vorhanden ist, urn die Zitzenbecher (18) automa- 

den kann, mit einem oder mehreren Melkrobotern tisch an die Zitzen eines zu melkenden Tieres an- 

(8) und einem Computer (10), miltels dessen die « zuschlie&en und die Zitzenbecher automatisch ab- 

Tieregemolken werden, Zitzenbechern (18) und ei- zunehmen. sobald der MiichfluB in einer beslimm- 

nem Aufnahmeelement (20), in das von jedem Eu- ten Milchleilung (19) einen zuvor in dem Computer 

terviertelgewonnene Milch ubergetrennle Milchlei- (10) eingestellten mastitisspezifischen Grenzwert 

tungen (19) geleitet wird, wobei in einer oder men- unterschritten hat, Oder sobald ein vorgegebener 

rerendieserLeitungen(19)einMaslitis-Sensor(25) 50 Zeitraum verstrichen ist. seit der MiichfluB einen 

und ein MilchfluBsensor (26) angeordnet sind, so- festgelegten oder euterviertelspezifischen Grenz- 

wie mit einer Vorrichtung zum Neutralisieren des wert unterschritten hat. 
Unterdruckes in den Zitzenbechern und/oder einer 

Vorrichtung zum Abnehmen der Zitzenbecher, 23. Vorrichtung nach einem der Anspruche 18 bis 22. 

dadurch gekennzeichnet, daB als Reaktion auf 55 dadurch gekennzeichnet, dafi die Vorrichtung ei- 

Signale von dem MilchfluBsensor (26) und Signale nen einen Melkroboter (8) umtassenden und zum 

(M) von dem Mastitis-Sensor (25) und unler Ver- automatischen Melken dienenden Bereich (7) so- 

wendung eines im Computer gespeicherten euter- wie einen daran angrenzenden Isolierbereich (14) 
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enlhall, in den die Tiere aus bestimmten Grunden 
verlegl werden, beispieisweise weil sie eine solche 
Euterform aufweisen, dafi sie automatisch nicht ge- 
molken werden konnen, weil eine Mastitis festge- 
slellt wurde, weil sich Tiere innerhalb zu kurzer Zeit 
nach dem vorhergehenden Melken beim Melkrobo- 
ter eingefunden haben. weil die Tiere besamt wer- 
den sollen, weil die Hute der Tiere gekiirzt werden 
mussen, usw. 

24. Vorrichtung nach Anspruch 23, 

dadurch gekennzeichnet, daB Tiere, die automa- 
tisch schwer zu melken sind, beispieisweise Tiere 
mit nur drei Zitzen, Tiere mit sehr ungleichen Zit- 
zenlangen, usw. im Isolierbereich (14) wahrend vor- 
gegebener Zeilraume zuriickgehalten werden, in 
denen ihnen der Zugang zum Melkbereich (7) zu 
verweigern ist, beispieisweise wahrend der Nacht. 

25. Vorrichtung nach Anspruch 24, 

dadurch gekennzeichnet, dalS eine Alarmvorrich- 
tung vorhanden ist, mittels der angezeigt werden 
kann, dafi das Metken eines Tieres, das sich in dem 
dafur vorgesehenen Bereich (7) befindel, nicht 
durchgefuhrt werden kann, beispieisweise weil der 
Melkroboter (8) die Zitzenbecher (18) nicht an die 
Zitzen des Tieres anschliefien kann, wobei die 
Alarmvorrichlung zumindest bei Tieren, die auto- 
matisch schwer zu melken sind, wahrend der Zeil- 
raume, in denen ihnen der Zutritt zum Bereich (7) 
verweigert wird, aufier Betrieb gesetzt wird. 

26. Vorrichtung nach Anspruch 24 oder 25, 
dadurch gekennzeichnet, daB in oder nahe dem 
Isolierbereich (14) eine Zahlvorrichtung (17) ange- 
ordnet ist, mittels der die Anzahl von im Isolierbe- 
reich (14) befindlichen Tieren manuell aklualisiert 
werden kann, insbesondere wenn die Tiere durch 
einen weileren Eingang und/oder Ausgang in den 
Isolierbereich (14) hinein- bzw. aus ihm herausge- 
fuhn werden. 

27. Vorrichtung nach Anspruch 26, 

dadurch gekennzeichnet, daB die Zahlvorrich- 
tung (17) mit dem Computer (10) in Verbindung 
slehl, urn die von der Zahlvorrichtung (17) ange- 
zeigle Anzahl von Tieren computergestutzt einzu- 
stellen, wenn die Tiere den Isolierbereich (14) vom 
Melkbereich (7) aus betreten. 

28. Vorrichtung nach einem der Anspruche 18 bis 27, 
dadurch gekennzeichnet, daB ein Melkroboter (8) 
vorhanden ist, urn die Zitzenbecher (18) automa- 
tisch an die Zitzen ernes zu melkenden Tieres an- 
zuschliefien und automatisch abzunehmen, wobei 
der Melkroboter (8) eine Vorrichtung enthalt, urn 
nach dem Melken zumindest die Zitze des betref- 
fenden Euterviertels automatisch mit einer Anlima- 



stitis-Salbe einzureiben, wenn in einem Eutervierlel 
Mastitis festgestelll wurde. 

29. Vorrichtung nach einem der Anspruche 18 bis 28, 
5 dadurch gekennzeichnet, daB in dem Slallbe- 
reich, in dem die Vorrichtung angeordnet ist, oder 
an anderer Stelle auf dem Hoi ein Bildschirm vor- 
handen ist, aui dem die wichtigsten Daten uber das 
aulomatische Melken des Tieres und seinen Ge- 
io sundheitszusland aus einer Entfernung sichtbar 
angezeigt werden konnen. 



Revendications 

J5 

1. Procede de traite aulomatique d'animaux, tels que 
des vaches, dans lequel les animaux sont traits par 
un ou plusieurs robots de traite et dans laquelle le 
lail obtenu a partir d'un quartier de pis est decharge 

20 vers un element collecteur, tel qu'un recipient a lait 
ou une jarre a lait, dans lequel une maladie dans un 
quartier de pis, particulierement une mastite, peut 
automatiquement etre detectee. tandis qu'il est eta- 
bli, de plus, quand le debit de lait diminue dans une 

?5 mesure telle que ('operation de traite peut etre ar- 
retee, caracterisee en ce que, si une maladie a ete 
detectee et si le debit de lait est tombe au-dessous 
d'une valeur de seuil definie (D1), ce quartier de pis 
est automatiquement vide davantage, en poursui- 

30 vant ['operation de traite, tandis qu'autremenl ('ope- 
ration de traite est arrelee. 

2. Procede selon la revendication 1, caracterise en 
ce que ladite valeur de seuil (D1) pourrait etre dif- 

35 ferente pour divers animaux. 

3. Procede selon la revendication 1 ou 2, caracterise 
en ce que. lorsqu'une mastite a ete detectee dans 
un quartier de pis et apres que le debit de lait pro- 

40 venant de celui-ci est tombe au-dessous de ladite 
valeur de seuil (D1), ce quartier de pis est vide pen- 
dant un intervalle de temps defini. 

4. Procede selon la revendication 1 ou 2, caracterise 
45 en ce que, lorsqu'une mastite a ete detectee dans 

un quartier de pis et apres que le debit de lait pro- 
venant de celui-ci est tombe au-dessous de ladite 
valeur de seuil (D1), ce quartier de pis est vide da- 
vantage jusqu'a ce qu'une quantile de lait supple- 
so mentaire predeterminee ait ete prelevee de ce 
quartier de pis. 

5. Procede selon la revendication 1 ou 2, caracterise 
en ce que, lorsqu'une mastite a ete detectee dans 

55 un quartier de pis et apres que le debit de lait pro- 
venant de celui-ci soil tombe au-dessous de ladite 
valeur de seuil (D1), ce quartier de pis est vide da- 
vantage jusqu'a ce que le debit de lait provenanl de 
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ce quartier de pis soit tombe au-dessous d'une 
deuxieme valeur de seuil (D2), laquelle deuxieme 
valeur de seuil (D2) est inlerieure a ladite premiere 
valeur de seuil (01). 

5 

6. Procede selon la revendicalion 5, caracterise en 
ce que la deuxieme valeur de seuil (D2) depend de 
Tetendue de la detection d'une mastile. 

7. Procede selon la revendicalion 5 ou 6, caracterise »o 
en ce que chacune des lignes de lait comprend un 
delecteur de mastite. a I'aide duquel un signal M est 
deduit dans un ordinateur, indiquanl qu'une mastite 

esl apparue d3ns un quartier de pis donne, tandis 
que, de plus, a I'aide de ce signal M, une valeur de is 
seuil D pour le debit de lait dans la ligne de lait rac- 
cordee au quartier de pis affecte par la mastite est 
deduite dans I'ordinaleur. conformementa I'expres- 
sion booleenne D = D1. M + D2.M. 

70 

8. Procede selon la revendicalion 7, caracterise en 
ce qu'un detecteur de debit de lait esl incorpore 
dans chacune des lignes de lait, chacun de ces de- 
tecteurs de debii de lait delivrant a I'ordinaleur un 
signal S indiquanl le volume du debit de lait. tandis ?5 
que, de plus, la ligne de lait appropriee sous un go- 
belet trayeur est fermee des que I'ordinaleur a de- 
termine que le debit de lait S est tombe au-dessous 

de la valeur de seuil D. 

30 

9. Procede selon I'une quelconque des revendications 
precedentes, caracterise en ce que, lorsqu'une 
mastite a ele detectee dans un quartier de pis et 
apres que le debit de lail provenant de celui-ci soit 
tombe au-dessous de ladite valeur de seuil (D1 ), ce 35 
quartier de pis, en fonction de la progression de la 
production de lait par rapport au temps, est, soit vi- 
de davanlage pendant un intervalle de temps pre- 
determine, soit vide davantage jusqu'a ce que le de- 
bit de lail provenant de ce quartier de pis soil tombe *o 
au-dessous d'une deuxieme valeur de seuil (D2), 
laquelle deuxieme valeur de seuil (D2) est inlerieu- 
re a ladite premiere valeur de seuil (D1). ou est vide 
davanlage jusqu'a ce qu'une quantite de lait sup- 
plemental predeterminee ail ete prelevee de ce « 
quartier de pis. 

10. Procede selon I'une quelconque des revendications 
precedentes, caracterise en ce que les detecleurs 

de conduct ivite du lait son! utilises en tant que de- 50 
tecteurs de mastite, tandis que la conductivite du 
lail delerminee dans une ligne de lait est comparee 
a la conductivite du lail mise a jour dans un ordina- 
teur sur la base d'une moyenne progressive ponde- 
ree ou non ponderee des operations de traite pre- 55 
cedentes d'un animal approprie, tandis que sur la 
base de cette comparaison it est etabli si le quartier 
de pis approprie. apres que le debit de lait prove- 



nant de celui-ci est tombe au-dessous de ladite pre- 
miere vateur de seuil (D1), est vide davantage ou 
non. 

11. Procede selon la revendicalion 10, caracterise en 
ce que. sur la base de ladite comparaison. I'ordina- 
leur genere un signal d'attention qui peut etre affi- 
che sur un ecran d'aftichage et/ou im prime, ce si- 
gnal d'attention indiquanl dans quelle mesure la 
conductivite du lail mesuree en dernier depasse 
celle etablie dans I'ordinaleur. 

12. Procede la revendication 10 ou 11, caracterise en 
ce que, au moyen d'une commande entree manuel- 
lement dans I'ordinaleur ou au moyen d'une com- 
mande deja enregistree precedemment dans I'ordi- 
naleur, un quartier de pis approprie est vide davan- 
tage ou est vide davantage au moins pendant I'ope- 
ration de traite suivante des qu'il s'est avere que le 
debit de lail de la ligne de lait appropriee est tombe 
au-dessous de ladite premiere valeur de seuil (D1). 

13. Procede selon la revendication 10. 11 ou 12, carac- 
terise en ce que, au moyen d'une commande en- 
tree manuellement dans I'ordinateur ou au moyen 
d'une commande deja precedemment enregistree 
dans I'ordinaleur, I'animal approprie est admis un 
plus grand nombre de fois par 24 heures dans la 
zone agencee pour la traite aulomatique que les 
autres animaux. 

14. Procede selon I'une quelconque des revendications 
precedentes, caracterise en ce que, lorsqu'une 
mastite a ete detectee dans un quartier de pis, I'ani- 
mal approprie est transfere dans une zone d'isole- 
ment contigue a la zone agencee pour la traite aulo- 
matique. 

15. Procede selon la revendication 14. caracterise en 
ce que, dans I'ordinateur. le nombre d'animaux 
transferes de la zone de traite dans la zone d'isole- 
ment est mis a jour. 

16. Procede selon I'une quelconque des revendications 
precedentes, caracterise en ce que, lorsqu'une 
mastite esl diagnostiquee dans un quartier de pis, 
une pommade anti-mastile est appliquee automati- 
quement, apres la traite, au moins sur le trayon du 
quartier de pis approprie. 

1 7. Procede selon I'une quelconque des revendications 
precedentes, caracterise en ce que, dans I'ordina- 
teur. une valeur moyenne des differences de temps 
entre le momenl auquet un animal est signale au 
niveau de la stalle de traite ou dans celle-ci et le 
moment de la traite precedente est enregistree, tan- 
dis que sur la base de cette valeur moyenne, une 
alarme ou un signal d'atlention est delivre lorsqu'un 
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animal n'a pas encore ete signale pour une opera- 
tion de Iraite suivante el que depuis la derniere ope- 
ration de traite de I'animal il s'est ecoule une periode 
de temps qui correspond a ladite difference de 
temps moyenne, evenluellemenl augmentee d'une 
valeur de temps supplementaire en fonction de la 
dispersion de ladite difference de temps moyenne. 

18. Dispositif pour la traite automalique d'animaux, 
dans lequel le procede selon la revendication 3, 5 
ou I'une quelconque des revendications 6 a 17 lors- 
que quelles dependent de la revendication 3 ou 5 
peut etre applique, comprenant un ou plusieurs ro- 
bots de traite {8) et un ordinateur (10) au moyen 
duquel les animaux son! traits, des gobelets 
Irayeurs (18) et un element collecteur (20) auquel 
le lait obtenu a partir de chaque quartier de pis est 
fourni par I'intermediaire de lignes de lait distincles 
(19), dans une ou plusieurs desquelles lignes (19) 
un detecteur de mastite (25) et un detecteur de de- 
bit de lait (26) sont incorpores, ainsi que des 
moyens pour neutraliser la sous-pression dans les 
gobelets trayeurs et/ou des moyens pour detacher 
les gobelets trayeurs, caracterise en ce que, en 
reponse aux signaux provenant du detecteur de de- 
bit de lait (26) et des signaux (M) provenant du de- 
tecteur de mastite (25) et en utilisanl une valeur de 
seuil dependant d'un quartier de pis (D1) pour le de- 
bit de lait memorise dans I'ordinateur et une valeur 
de seuil supplementaire dependant d'une mastite 
(D2) memorisee dans I'ordinateur. I'operation de 
traite est poursuivie apres que le debit de lait soit 
tombe au-dessous de ladite valeur de seuil depen- 
dant du quartier de pis (D1) jusqu'a ce qu'un signal 
de commande soit genere par I'ordinateur et appli- 
que auxdits moyens afin d'arreter I'operation de trai- 
te en neutralisanl la sous-pression dans un gobelet 
trayeur approprie (18) et/ou pour detacher le susdit, 
lorsque le debit de lait dans une ligne de lait appro- 
priee est tombe au-dessous de ladite valeur de seuil 
dependant d'une mastite (D2) memorisee dans I'or- 
dinateur ou lorsqu'un intervalle de temps predeter- 
mine s'est ecoule apres que le debit de lait soit tom- 
be au-dessous de ladite valeur de seuil dependant 
du quartier de pis (D1). 

19. Dispositif selon la revendication 18, caracterise en 
ce que les detecteurs de debit de lait (26) sont dis- 
poses dans les lignes de lait (19) a proximitedu rac- 
cordement des lignes de lait ( 1 9) a ('element collec- 
teur (20). 

20. Dispositif selon la revendication 18 ou 19, caracte- 
rise en ce que, sous chacun des gobelets trayeurs 
(18) il y a un element d'arret (24) pour les lignes de 
lait ( 1 9) raccordees aux gobelets trayeurs ( 1 8), cha- 
cun des elements d'anel (24) fermanl une tigne de 
lait (19) en reponse audit signal de commande. 



21. Dispositif selon I'une quelconque des revendica- 
tions 18 a 20, caracterise en ce qu'un pulsateur 
(27) est present pour produire une sous-pression 
pulsatoire dans chacun des gobelets trayeurs (18), 

5 laquelle sous-pression pulsatoire dans le gobelet 
trayeur approprie (18) est neutralises apres que le- 
dit signal de commande ait ete applique a celui-ci, 
ce qui est effectue en admetlanl la pression am- 
biante dans celui-ci. 

10 

22. Dispositil selon I'une quelconque des revendica- 
tions 18 a 21 , caracterise en ce qu'un robot de trai- 
te (8) est present pour raccorder automatiquement 
les gobelets trayeurs (18) aux trayons d'un animal 

is a traire et pour detacher automatiquement les go- 
belets trayeurs des que le debit de lait dans une li- 
gne de lait donnee { 1 9) est tombe au-dessous d'une 
valeur de seuil dependant d'une mastite predeter- 
minee dans I'ordinateur (10), ou des qu'un intervalle 

20 de temps predetermine s'est ecoule apres que le 
debit de lait soit tombe au-dessous d'une valeur de 
seuil fixee ou dependant du quartier de pis. 

23. Dispositif selon I'une quelconque des revendica- 
?5 tions 18 a 22, caracterise en ce qu'il comprend une 

zone (7) comprenant un robot de Iraite (8) et agen- 
cee pour la Iraite automatique, ainsi qu'une zone 
d'isolement (14) contigue a celle-ci. dans laquelle 
les animaux sont transferes pour des raisons spe- 

30 cifiques, par exemple parce qu'ils ont une forme de 
pis telle qu'ils ne peuvent pas etre traits de maniere 
automatique, parce qu'une mastite a ete detectee, 
parce que les animaux ont ete signales au robot de 
Iraite trop tot apres I'operation de traite precedente, 

35 parce que les animaux doivent etre insemines, par- 
ce que les sabots des animaux doivent etre coupes, 
etc. 

24. Dispositif selon la revendication 23, caracterise en 
40 ce que les animaux qui sont difficiles a traire auto- 
matiquement. par exemple ceux ayant seulement 
trois trayons, ceux ayant des hauteurs de trayon 
tres inegales, etc., sont detenus dans la zone d'iso- 
lement (14) pendant des periodes de temps prede- 

4b terminees pendant lesquelles I'acces a la zone de 
traite (7) doit leur etre interdil, par exemple, pendant 
la nuil. 

25. Dispositif selon la revendication 24, caracterise en 
50 ce que des moyens d'alarme sont presents, a I'aide 

desquels il peut etre indique que la traite d'un ani- 
mal present dans la zone (7) agencee pour cela 
s'avere impossible, par exemple parce que le robot 
de traite (8) ne reussit pas a raccorder les gobelets 
55 trayeurs (18) aux trayons de I'animal, lesquels 
moyens d'alarme sont mis hors service au moins 
pour les animaux qui sont difficiles a traire automa- 
tiquement pendant les periodes de temps au cours 
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desquelles I'acces a la zone (7) leur est interdit. 

26. Disposilif selon la revendicalion 24 ou 25. caracte- 
rise en ce que dans ou a proximile de la zone d'iso- 
lemenl (14), des moyens de comptage (17) sont 5 
disposes, au moyen desquels le nombre d'animaux 
presents dans la zone d'isolement (14) peut etre 
mis a jour manuellement, plus particulierement tors- 
que tes animaux sont respectivemenl amenes dans 

la zone d'isolement { 1 4 ) ou sortis de celle-ci par Tirr- w 
lermediaire d'une entree et/ou d'une sortie supple- 
mentaire (15, 16). 

27. Dispositif selon la revendication 26, caracterise en 

ce que les moyens de comptage (17) sont connec- *5 
tes a I'ordinaleur (10) pour I'ajustement informalise 
du nombre d'animaux affiche par les moyens de 
comptage (17), torsque les animaux entrent dans la 
zone d'isolement (14) a partir de la zone de traite 
(7). 20 

28. Dispositii selon I'une quelconque des revendica- 
tions 18 a 27, caracterise en ce qu'un robot de trai- 
te (8) est present pour raccorder automatiquement 

les gobelets trayeurs (18) aux trayons d'un animal 25 
a traire el pour detacher automatiquement les sus- 
dits, lequel robot de traite (8) comprend des moyens 
pour appliquer automatiquement, apres ta traite, 
lorsqu'une maslite a ete detectee dans un quartier 
de pis, une pommade anti-maslite au moins sur le 30 
trayon du quartier de pis approprie. 

29. Disposilif selon I'une quelconque des revendica- 
tions 18 a 28, caracterise en ce que, dans la zone 
d'etable ou !e disposilif est agence ou ailleurs dans -35 
la ferme, un ecran d'affichage est present, sur le- 
quel les donnees les plus appropriees concernant 

la traite automalique de I'animal el son etat de same 
peuvent etre affichees de maniere visible a distan- 
ce. 40 
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